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WATER-RESOURCES INVESTIGATIONS OF THE U.S. GEOLOGICAL SURVEY
IN COLORADO--Fiscal Year 1981

Compiled by William E. Price, Jr.

INTRODUCTION

Water-resources investigations of the U.S. Geological Survey in Colorado con-
sist of collecting water-resources data and conducting interpretive hydrologic in-
vestigations. The water-resources data and the results of the investigations are
published or released by either the U.S. Geological Survey or by cooperating agen-
cies. This report describes the water-resources investigations in Colorado for
the 1981 fiscal year (October 1, 1980, to September 30, 1981).

The U.S. Geological Survey's investigations of the water resources of Colo-
rado are under the direction of James F. Blakey, District Chief. The Colorado
District office is in Building 53, Denver Federal Center, Lakewood, Colo. (fig.1).
The Colorado District has four subdistrict offices in Grand Junction, Lakewood,
Meeker, and Pueblo (fig. 1). Requests for information should be addressed as
follows:

J. F. Blakey, District Chief
U.S. Geological Survey
Water Resources Division
Box 25046, Mail Stop 415
Denver Federal Center
Lakewood, CO 80225
Telephone: 303-234-5092

R. 0. Hawkinson D. J. Lystrom

Associate District Chief Chief, Hydrologic Studies Section
U.S. Geological Survey U.S. Geological Survey

Water Resources Division Water Resources Division

Box 25046, Mail Stop 415 Box 25046, Mail Stop 415

Denver Federal Center Denver Federal Center

Lakewood, €O 80225 Lakewood, CO 80225

Telephone: 303-234-5092 Telephone: 303-234-5092
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D. L. Collins, Subdistrict Chief

U.S. Geological Survey

Water Resources Division

P.0. Box 2027

Grand Junction, CO 81501
Telephone: 303-242-0731, X302

V. W. Norman, Subdistrict Chief
U.S. Geological Survey

Water Resources Division

P.0. Box 810

Meeker, CO 81641

R. K. Livingston, Subdistrict Chief
U.S. Geological Survey
Water Resources Division
Box 25046, Mail Stop 423
Denver Federal Center
Lakewood, CO 80225
Telephone: 303-234-4061

J. L. Hughes, Subdistrict Chief
U.S. Geological Survey

Water Resources Division

P.0. Box 1524

Pueblo, €O 81002

Telephone: 303-878-5086 Telephone: 303-544-5277, X248

COOPERATING AGENCIES

In Colorado, some of the water-resources data-collection activities and
interpretive hydrologic investigations are conducted in cooperation with Federal,
State, and local agencies. Those agencies cooperating with the U.S. Geological
Survey during fiscal year 1981 are:

Adams County Board of Commissioners
Arapahoe County .
Arkansas River Compact Administration
Central Yuma Groundwater Management District
Cherokee Water District
City of Aspen
City of Aurora
City of Colorado Springs, Department of Public Utilities
City of Colorado Springs, Office of the City Manager
City and County of Denver, Board of Water Commissioners
City of Glenwood Springs
Colorado Department of Highways
Colorado Department of Natural Resources
Colorado Water Conservation Board
Division of Water Resources,
Office of the State Engineer
Division of Wildlife
Colorado River Water Conservation District
Denver Regional Council of Governments
Eagle County Board of Commissioners
El Paso County Board of Commissioners
Frenchman Groundwater Management District
Larimer-Weld Regional Council of Governments
Marks Butte Groundwater Management District
Metropolitan Denver Sewage Disposal District No, 1
Mineral County



Northern Colorado Water Conservancy District
Pitkin County Board of County Commissioners
City of Pueblo
Pueblo Area Council of Governments
Purgatoire River Water Conservancy District
Rio Grande Water Conservation District
Sand Hills Groundwater Management District
Southeastern Colorado Water Conservancy District
Southwestern Water Conservation District
St. Vrain and Left Hand Water Conservancy District
Trinchera Conservancy District
Uncompaghre Valley Water Users Association
Upper Arkansas River Water Conservancy District
Urban Drainage and Flood Control District
White River Soil Conservation District
U.S. Air Force Academy
U.S. Department of the Army
Corps of Engineers
Fort Carson

U.S. Department of Energy
U.S. Department of the Interior

Bureau of Indian Affairs

Bureau of Land Management

Bureau of Mines

\later and Power Resources Service
. Environmental Protection Agency
General Services Administration
. 0ffice of Surface Mining

cCcCC
v wmowm



COLLECTION OF WATER-RESOURCES DATA

Hydrologic-data stations are maintained at selected locations throughout
Colorado and constitute a water-resources-data network for obtaining records on
stream discharge and stage, reservoir and lake storage, ground-water levels, well
and spring discharge, and the quality of surface and ground water. Every year some
stations are added and others are terminated; thus, the U.S. Geological Survey has
both a current and a historical file of hydrologic data. Most water-resources
data are stored in the U.S. Geological Survey's National Water Data Storage and
Retrieval System (WATSTBRE) and are available on request to water planners and
others involved in making decisions affecting Colorado's water resources. These
data can be retrieved in machine-readable form or in the form of computer-printed
tables, statistical analyses, and digital plots. Local assistance in the acquisi=-
tion of services or products from WATSTORE can be obtained from the District
Chief, Lakewood, Colo.

Surface-Water Data

Surface-water discharge (streamflow), stage (water level), and water-quality
data are collected for general hydrologic purposes, such as assessment of water
resources, areal analysis, determination of long-term trends, research and special
studies, or for management and operational purposes. Discharge and stage data
currently are being obtained at the number of stations given below.

Station classification Number of stations
Stream stations=========mm oo e 471
Continuous record========mmmm o e e 450
Partial record--=-===--c--ommmm e 21
Lake and reservoir stations--------===-c---c-cocmemmoooon- 32
TOtAT === === = = = e e e e e 503

The number and type of stations located in each county are shown on plate 1 and in
table 1 (p. 8, 9).

Water-quality data are obtained at 143 of the surface-water stations listed
above and also at 18 other surface-water-quality sites where discharge and stage
are not measured routinely (pl. 1 and table 1). These stations are used to moni-
tor the quality of surface water in Colorado. Some of these stations also are
part of a U.S. Geological Survey nationwide network known as the National Stream
Quality Accounting Network (NASQAN), which is used to detect nationwide trends in
water quality. Not listed in table 1 are 291 stations at which miscellaneous
measurements of temperature and specific conductance are made and 87 stations at
which miscellaneous measurements of temperature only are made.

The types of data determined at all of these stations are given below. Inas-
much as several types of data may be determined at a particular station and not
all types of data are determined at each station, the numbers given below will not
equal the total number of stations given earlier.



Data classification Number of stations

Physical data-=-======~c-=m--mmm oo e oo e 539
Water temperature--=-====--=-==-----—e-e—-ooeooooo- 539
Daily-==-=-----m-m e e e 77
Monthly=========--mceoccce e cccmccm e o mc o 11
Quarterly=========-c-mm—e e e m e en e m e 24
Intermittently=======-=-mm e Lok
Specific conductance=========m===mmem—m————eeeeeoao 452
Daily======-==-=m e oo e 75
Monthly===-===--=-----e e 11
Quarterly-==-==-====---m-m e e —me- 24
Intermittent ly=============—— oo e 336
PH= === m e m e e e e e e e e 157
Daily========ommmmm e m e e 5
MOnth]ly========= e e e m
Quarterly-=======--cmce—emmn—eemeee—me e ————e- 24
Intermittently===-=--==mcmmsmm e 22
Dissolved oxygen-======-===-=----m-—eceoeoonnonen 157
Daily========s--mcemcmmcmcmmemmecmmmmmmm e e 5
Monthly======~==-— e 111
Quarterly=======--me = —m e 24
Intermittently=-=--======---=-~------—memm—m—mo oo 22
Suspended-sediment data-==--=======-=--=------—-e—wo-- 87
Daily=====m s e Lo
Monthly=====-=== s e e L7
Chemical data===-=====---=-s---m--ececcecmeocnocne e
Inorganic constituents=======-=-=-=-=--~-----—--o-- 157
Monthly======~=-== oo e 1
Quarterly====~-====---- oo 24
Semiannually==========mm— e e em oo e —m o em 1
Intermittently-========-=-som—eme e m e 21
Pesticides—====~=m=mmm oo e e e 25
Monthly========== e e e 2
Quarterly=-=====-====-=--m— e e ee e 11
Semiannual ly==-===-=--m—smmocmecme e e s oo 8
Annually==-==--=--m s e e e e e e e 4
Radiochemical data=--=-=-=-=-===---=-=—comomemoonoooe 31
Monthly==---=-=---s--m e me e m e m e e oo
Quarterly-===s==s==ommem e e e m e
Semiannual ly===-=======~=--------—mmmo oo oo oo 5
Annual ly=========-s--=me e e me e —eme e
Bacteriological data==-=============momeo—ceooaoaoa— 45
Monthly======secee e e 26
Quarterly========—=— e me e —m oo 13
Semiannually-===------------me o mme e ceec s 6
Biological data-==-==-=-===~==--=--=-—-e—eeo e 20
MONth]y====== == e o e 19
Quarterly=-=========-e—em e m e mem oo 0
Annual ly=======--me e e oo 1



In addition to the water-quality data collected at the stations, a variety of
water-quality data also are collected at numerous sites during the course of many
interpretive hydrologic studies. These data are available from the files of the
U.S. Geological Survey.

Ground-Water Data

Water levels in wells are a key parameter for monitoring ground-water trends;
however, they must be integrated with other observations and ground-water investi-
gations in order to have the fullest meaning and usefulness. A network of 55 ob~-
servation wells (pl. 1) is maintained in Colorado by the U.S. Geological Survey.
In addition, a network of about 1,151 observation wells is maintained in Colorado
in cooperation with the Colorado Department of Natural Resources, Division of
Water Resources, Office of the State Engineer, for monitoring fluctuations in
water levels. Other wells known as ''project wells' are used for specific (gener-
ally short-term) investigations and, although they are not part of the observa-
tion-well networks, data obtained from them also are available. The numbers of
wells currently being measured are given below.

Frequency of measurement Number of wells

Cont iNUOUS~=====~==== =~ m e e mmm e Lo
Monthly======-sco s e e e e e e e 100
Bimonthly=======-==— - e e 52
Semiannual ly-=~====~-=c--mo e e 273
Annual ly====~===-m s e 2,193
Intermittently=======~cme=m e e 600

Total=====m=m = e e e 3,258

The numbers of wells located in each county are shown in table 1 (p. 8, 9).

Water-quality data are not collected routinely from wells in the statewide
networks. However, a variety of water-quality data are collected at numerous
wells during the course of many interpretive hydrologic investigations, which may
include water-quality data from some statewide observation wells. These data are
available from the files of the U.S. Geological Survey.

INTERPRETIVE HYDROLOGIC INVESTIGATIONS

Sixty-seven interpretive hydrologic investigations are being conducted during
fiscal year 1981. These include 12 statewide investigations, 6 regional investi-
gations, 9 investigations in the Missouri River basin, 8 investigations in the Ar-
kansas River basin, 6 investigations in the Rio Grande basin, 21 investigations in
the Colorado River basin, and 5 multistate investigations. The summaries of each
of the investigations that follow consist of a map showing the location of the
area of the investigation and a brief description of the investigation's purpose,
objective, approach, progress, and plans.



Table 1.--Water-resources data-collection stations operating
on October 1, 1980, by county

Surface~-water stations Ground-water stations
County Continuous Partial Lake and Water
. N Wells
record record reservoir quality

Adams=========- 3 0 0 0 54
Alamosa=======~ 0 0 0 0 85
Arapahoe======~ 3 0 1 3 25
Archuleta===~==~ 8 0 0 0 15
Baca-~-----=--~- 0 0 0 0 45
Bent======m=mw- 4 0 1 1 127
Boulder=--=-=~-- 6 2 0 2 47
Chaffee-==~==~= 5 1 0 0 6
Cheyenne====~~- 0 0 0 0 57
Clear Creek---- 2 0 0 0 0
Conejos======== 8 0 4 1 25
Costilla==~-===~ 6 0 0 0 L4y
Crowley======~- 0 0 0 0 37
Custer===-~--~- 1 0 0 0 18
Deltag-=~===m==—- 13 0 0 0 17
Denver========= 3 1 0 1 7
Dolores~======= 2 0 0 0 1
Douglas~~===-~- 2 0 2 2 19
Eagle-=====m=u- 27 2 1 3 10
Elbert-~=======- 0 0 0 0 24
El Paso---==-=-=- 18 0 0 6 125
Fremont=-=~-~--- 5 0 0 1 7
Garfield======= 20 1 0 9 15
Gilpin=-=======- 1 0 0 0 0
Grand========== 24 0 3 3 14
Gunnison======- 12 0 1 2 17
Hinsdale-===--- 5 0 0 0 2
Huerfano------- 2 0 0 0 8
Jackson---~----- 11 0 5 12
Jefferson-==-=-- 7 1 5 15
Kiowa=========- 0 0 0 0 20
Kit Carson----- 0 0 0 0 209































































































































































































































































































































































PROJECT TITLE: Effects of Energy Development on the Stream-Water Resources
of the White River Basin, Colorado and Utah (fig. 45)

COOPERATING AGENCY: U.S. Environmental Protection Agency
PROJECT CHIEF: Daniel P. Bauer
PERIOD OF PROJECT: January 1981 to September 1984

Problem.--The White River basin in Colorado and Utah is underlain by rich re-
serves of shale oil, coal, and natural gas. The anticipated large development of
these energy resources will make it necessary to study the quantity and quality of
streamflow to help solve problems that will result from mining and the projected
increase in population in the basin.

Objectives.--Describe the hydrology of the basin prior to the anticipated
large development of energy resources. Evaluate the effects of this development
on the quantity and quality of the stream water.

Approach.--Collect available information on the quantity and quality of both
ground and surface waters in the basin. Conduct a water-quality reconnaissance by
sampling streams at approximately 50 sites. Collect samples quarterly at 25 of
these sites. Measure water levels in approximately 100 wells drilled in the allu-
vium along the White River and Piceance Creek and take quality of water samples
from the wells. Sample benthic invertebrates in the Yellow Creek drainage basin
and along the main stem of the White River. Relate benthic invertebrate and peri-
phyton data to bed-material size, the availability of nutrients, and stream-
reaeration rates. Conduct reaeration, traveltime, and mean-velocity studies on
selected stream reaches. Augment the present sediment-sampling program by adding
five sediment sites to the present network. Investigate the gains and losses in
streams to determine the amount and nature of the interchange of water between the
alluvial aquifers and the streams. Determine the composition and geometry of the
alluvial aquifers in the basin and conduct aquifer tests on them. Evaluate the
waste~load assimilative capacities of selected stream reaches. Using both monthly
and daily time intervals, complete a streamflow, precipitation, and evaporation
data matrix for gaged streams in the basin. Consider the effects of several dif-
ferent reservoir-development schemes in the basin. Simulate the streamflow condi-
tions for different multireservoir configurations.

Progress.--None--new project.
Plans.--Conduct a water-quality reconnaissance of the basin by sampling

streams at approximately 50 sites during the 1981 low-flow season. Drill 50 wells
in the alluvium of the Piceance Creek drainage.
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REPORTS PUBLISHED OR RELEASED DURING FISCAL YEAR 1980

Reports published or released during fiscal year 1980 may be purchased or
inspected as follows:

U.S. GEOLOGICAL SURVEY: PROFESSIONAL AND WATER-SUPPLY PAPERS--May be purchased
over the counter or by mail from:

U.S. Geological Survey, Public Inquiries Office
Room 169, Federal Building

1961 Stout Street

Denver, CO 80294

U.S. Geological Survey, Branch of Distribution
1200 South Eads Street
Arlington, VA 22202

U.S. GEOLOGICAL SURVEY: MISCELLANEOUS INVESTIGATIONS MAPS--May be purchased over
the counter or by mail from:

U.S. Geological Survey, Branch of Distribution
Box 25286, Building 41

Denver Federal Center

Denver, CO 80225

U.S. GEOLOGICAL SURVEY:  WATER-RESOURCES INVESTIGATIONS, WATER-RESOURCES DATA
REPORTS AND OPEN-FILE REPORTS--May be inspected at the following locations:

U.S. Geological Survey, Colorado District Office
Room H-2107, Building 53

Denver Federal Center

Lakewood, CO 80225

U.S. Geological Survey, Library

1526 Cole Boulevard at West Colfax Avenue
Golden, Colo.

(Mail address: Box 25046, Mail Stop 91k
Denver Federal Center

Denver, CO 80225)

U.S. Geological Survey, Public Inquiries Office
Room 169, Federal Building

1961 Stout Street

Denver, CO 80294
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REPORTS PUBLISHED OR RELEASED DURING FISCAL YEAR 1980--Continued

Selected WATER-RESOURCES INVESTIGATIONS and WATER-RESQURCES DATA REPORTS may be
purchased from:

U.S. Department of Commerce
National Technical Information Service
Springfield, VA 22161

The National Technical Information Service order number, and prices for paper cop-
ies or microfiche are indicated in the report reference.

Selected WATER-RESOQURCES [INVESTIGATIONS OPEN-FILE REPORTS and other OPEN-FILE
REPORTS may be purchased from:

Open-File Services Section (OFSS)

Branch of Distribution, U.S. Geological Survey
Box 25425, Mail Stop 306

Denver Federal Center

Denver, CO 80225

(telephone: 303-234-5888)

Prices for black and white paper copies or microfiche are indicated in the report
reference.
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Water-Resources Data Reports

Blakely, S. R., compiler, 1980, Water-resources investigations of the U.S. Geo-
logical Survey in Colorado--Fiscal Year 1980: U.S. Geological Survey Open-File
Report 80-442, 111 p.; available only from Open-File Services Section, Denver,
CO0 80225. Paper copy $16.75; microfiche $4.

Borman, R. G., 1980, Water-level records for the northern High Plains of Colo-
rado, 1975-79: U.S. Geological Survey Open-File Report 80-5, 28 p.; available
only from Open-File Services Section, Denver, CO 80225. Paper copy $4; micro-
fiche $3.50.

1980, WVater-level records for the northern High Plains of Colorado, 1976~
80: U.S. Geological Survey Open-File Report 80-438, 29 p.; available only from
Open-File Services Section, Denver, CO 80225. Paper copy $4; microfiche $3.50.
Cain, Doug, and Edelmann, Patrick, 1980, Selected hydrologic data, Arkansas
River basin, Pueblo and southeastern Fremont Counties, Colorado, 1975-80: U.S.
Geological Survey Open-File Report 80-1185, 233 p.; available only from Open-
File Services Section, Denver, CO 80225 (in press).

Hall, D. C., and Duncan, A. C., 1980, Hydrologic data from Upper Grange Hall
Creek basin, Northglenn, Adams County, Colorado: U.S. Geological Survey Open-
File Report 80-578, 132 p.; available only from Open-File Services Section,
Denver, CO 80225. Paper copy $17.75; microfiche $3.50.

Petsch, H. E., Jr., 1980, Streamflow statistical summaries for Colorado streams
through September 30, 1975, Volume 2, Colorado River above Gunnison River: U.S.
Geological Survey Open-File Report 79-1060, 350 p.; available only from Open-
File Services Section, Denver, CO 80225. Paper copy $46; microfiche $3.50.
U.S. Geological Survey, 1980, Water resources data for Colorado--Water year
1979, Volume 1, Missouri River basin, Arkansas River basin, Rio Grande basin:
U.S. Geological Survey Water-Data Report CO 79-1, 499 p.; available only from
U.S. Department of Commerce, National Technical Information Service, -Spring-
field, VA 22161.

1980, Vater resources data for Colorado--Water year 1979, Volume 2, Colo-
rado River basin above Dolores River: U.S. Geological Survey Water-Data Report
CO 79-2, 397 p.; available only from U.S. National Technical Information Ser=-
vice, Springfield, VA 22161.

1980, \ater resources data for Colorado--Water vyear 1979, Volume 3, Do-
lores River basin, Green River basin, and San Juan River basin: U.S. Geolog-
ical Survey Water-Data Report CO 79-3, 438 p.; available only from U.S. Depart-
ment of Commerce, National Technical Information Service, Springfield,VA 22161,
as report PB-80 217 979. Paper copy $32; microfiche $3.50.
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Water-Resources Interpretive Reports

Andrews, E. D., 1980, Effective and bankfull discharge of streams in the Yampa
River basin, Colorado and Wyoming: Journal of Hydrology, v. 46, p. 311-330.
1980, Measurement and computation of bed-material discharge in a shallow
sandbed stream, Muddy Creek, Wyoming: Water Resources Research (in press).
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